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The  Rapid  Diagnosis  of  Leptospirosis:  A  Prospective  Comparison  of  the  Dot  Enzyme-Linked 
Immunosorbent  Assay  and  the  Genus-Specific  Microscopic  Agglutination  Test  at 
Different  Stages  of  Illness 


The  microscopic  agglutination  (M  A)  test  is  considered  the 
serodiagnostic  test  of  choice  for  leptospirosis  [1,  2],  but 
its  complexity  limits  its  use  to  reference  laboratories.  Sim¬ 
pler  techniques  have  been  described,  but  information  is 
lacking  on  their  relative  merits  and  adaptability  to  endemic 
areas  where  sophisticated  laboratories  may  be  absent.  The 
IgM-specific  dot  ELISA  was  recently  shown  to  be  com¬ 
parable  to  the  classic  M  A  test  in  its  ability  to  detect  recent 
exposure  to  leptospires;  it  is  also  rapid  and  simpler  to  use 
13].  The  ^ms-specific  MA  test  uses  a  single  broadly  reac¬ 
tive,  nonpathogenic  antigen  14J  -  Leptospira  biflexa  sero- 
var  Patoc  1  —  to  replace  a  battery  of  antigens.  We  prospec¬ 
tively  compared  the  sensitivity  and  specificity  of  these  two 
tests  in  patients  with  proven  leptospirosis  that  was  usu¬ 
ally  severe  and  often  late  in  its  course. ' 

Patients  and  Methods 

Patients.  The  study  was  conducted  at  the  San  Lazaro 
Hospitul,  Manila,  the  national  infectious  disease  hospital 
of  the  Philippines,  during  the  rainy-season  months  of  Sep¬ 
tember  through  November  1985  and  July  through  October 
1986.  Sera  were  collected  from  patients  >16  y  old.  Cases 
were  classified  as  severe  if  renal  dysfunction,  jaundice,  or 
signs  of  bleeding  were  present. 

Diagnosis  of  leptospirosis.  leptospirosis  was  diag¬ 
nosed  on  the  basis  of  a  fourfold  or  greater  rise  in  anti¬ 
body  titer,  as  determined  by  the  MA  test  or  by  the  isola¬ 
tion  of  leptospires  from  blood  or  urine.  Only  serological 
results  from  patients  having  confirmed  disease  were  analyzed. 

i&M'Xpeclfic  dot  LIMA.  The  dot  lit. ISA  procedure 
followed  was  that  of  Pappas  ct  at  (3, 3],  except  that  seven- 
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to  10-d-old  cultures  of  L.  biflexa  serovar  Patoc  1  were  used 
as  antigen.  Briefly,  antigen  disks  were  prepared  by  “dot¬ 
ting”  1  pL  of  leptospiral  antigen  (770  ng  of  protein,  lowry 
method)  on  the  dull  side  of  S-mm  nitrocellulose  filter  disks. 
Antigen  disks  were  then  placed  in  wells  of  flat-bottomed 
microtiter  plates  and  blocked  with  75  pL  of  triethanol¬ 
amine-buffered  saline  (TBS)  containing  5%  bovine  serum 
albumin  Cor  1  min  with  shaking  on  a  plane  rotator.  After 
aspiration  of  blocking  solution,  50  pL  of  patients’  sera 
at  a  dilution  of  1 18  was  added  to  wells,  agitated  for  1  min, 
and  incubated  for  30  min  at  room  temperature  (~23  C). 
Wells  were  washed  three  times  with  100  pL  of  TBS  con¬ 
taining  a  0.05%  concentration  of  the  surfactant  nonidet 
P40.  Fifty  microliters  of  horseradish  peroxidase-conjugat¬ 
ed  antibody  to  human  IgM  at  a  dilution  of  I  -200  was  then 
incubated  with  antigen  disks  for  30  min  at  room  tempera¬ 
ture.  After  washing  as  above,  50  pL  of  peroxidase-chromo- 
genic,  precipitable  substrate  (4-chloro-l-naphtol  (Kirke- 
gaard  &  Perry  Laboratories.  Gaithersburg,  Md)),  diluted 
in  TBS,  was  added  to  test  wells,  shaken,  and  incubated 
for  30  min.  Antigen  disks  were  then  washed  three  times 
with  TBS  and  read.  Both  positive  and  negative  controls 
were  incorporated  into  each  assay.  Positive  reactions  ap¬ 
peared  as  clearly  defined  blue-purple  dots. 

Genus-speeifie  MA  test.  The  procedure  followed  was 
that  of  the  classic  MA  test,  except  that  biflexa  serovar 
Patoc  I  was  used  as  the  sole  antigen  instead  of  the  usual 
battery  of  24  pathogenie  serovar*.  Ten-  to  14-d-old  cul¬ 
tures  were  centrifuged  for  5  min  at  SOI)  g.  and  0.1  ml, 
of  supernatant  was  used  as  antigen.  This  was  added  to 
0.1  tnt.  of  sera,  and  both  test  mixtures  and  controls  were 
incubated  for  3  h  at  28-30  C\  Each  well  was  then  exam¬ 
ined  fur  agglutination  by  using  a  dark-field  microscope. 
Sera  showing  positive  reactions  at  I  :|O0  were  then  tend 
at  1 11600;  further  dilutions  were  read  if  there  was  a  posi¬ 
tive  reaction  at  LI600.  lire  endpoint  agglutination  titer 
was  the  highest  dilution  giving  >50%  agglutination  of  Icp- 
inspires. 

Study  design  and  statistical  analysis.  1  n  all  cases,  sera 
were  assayed  for  leptospiral  antibody  when  the  patients 
were  admitted  to  the  hospital.  Additional  scrum  specimens 
were  subsequently  taken  from  most  patients,  either  to  es¬ 
tablish  a  diagnosis  or  to  detect  changes  in  antibody  titer. 
Only  when  sera  were  assayed  by  both  dot  ELISA  and  MA 
simultaneously  were  the  results  of  a  test  Included.  Tire  dot 
ELISA  was  positive  if  the  characteristic  blue-purple  dots 
were  present  at  scrum  dilutions  of  1 :8. 11>e  MA  test  was 
positive  if  there  was  >50%  agglutination  of  leptospires 
at  a  scrum  dilution  >1 :1600.  The  number  of  patients  test¬ 
ing  positive  by  each  method  were  compared  by  %’  with 
Yates's  correction. 


840 


Concise  Communications 


841 


The  specificity  of  the  two  assays  was  determined  by  test¬ 
ing  sera  from  patients  with  the  three  diseases  most  com¬ 
monly  confused  with  leptospirosis  at  the  study  hospital: 
viral  hepatitis,  falciparum  malaria,  and  typhoid  fever. 

Results 

Patients.  There  were  27  men  and  five  women,  ranging 
in  age  from  19  to  44  y  (median  age,  30  y).  Most  patients 
had  received  antibiotics  before  hospital  admission,  and 
75%  had  severe  disease.  One  hundred  three  sera  were  as¬ 
sayed.  In  five  patients  only  an  admission  specimen  was 
obtained;  the  other  27  patients  were  tested  on  more  than 
one  occasion. 

Diagnosis  of  leptospirosis.  A  positive  diagnosis  was 
made  on  the  basis  of  a  fourfold  rise  in  antibody  titer  alone 
in  19  patients  and  on  isolation  of  leptospires  alone  in  four 
patients.  The  remaining  nine  patients  had  both  positive 
cultures  and  fourfold  rises  in  titers. 

Sensitivity.  Overall,  51  (50%)  of  103  dot  ELISA  tests 
and  55  (53%)  of  103  genus-specific  MA  tests  were  posi¬ 
tive.  There  was  a  trend  for  the  dot  ELISA  to  be  more  sen¬ 
sitive  in  the  first  week  of  illness  (47%  vs.  29%  positive) 
and  for  the  MA  test  to  be  more  sensitive  during  the  third 
week  of  illness  (70%  vs.  45%  positive:  figure  1).  These 
differences,  however,  were  not  statistically  significant 
IP  >  .1). 

All  32  patients  had  at  least  one  positive  assay  on  subse¬ 
quent  testing  (figure  2),  and  in  22  patients  (69%),  either 
the  admission  dot  ELISA  or  the  MA  test  was  positive.  Tivc 
dot  ELISA  was  slightly  more  sensitive  as  an  initial  screen¬ 
ing  test  titan  was  llte  MA  (56%  v*.  41%  positive),  but  with 


tat  Weak  2nd  3rd  W»*t»  Attar  3rd 

in  IN  In  -  351  In  201 


ln-3H 

Figure  I.  Sensitivities  of  the  dot  El  .ISA  (l!)  and  llte  MA 
test  (■)  by  week  of  illness,  expressed  in  percentage*  of 
sera  that  tested  positive.  There  were  no  statistically  sig¬ 
nificant  differences  between  tire  two  tests. 


DOT  MAT  Both  Either 


Figure  2.  Overall  sensitivity  of  the  dot  ELISA  (DOT) 
and  the  MA  test  (MAI).  □,  Positive  in  the  initial  assay; 
■,  positive  in  any  (initial  or  subsequent)  assay. 


repeat  testing  '*>80%  of  patients  would  have  been  diag¬ 
nosed  by  either  test  alone  (dot  ELISA,  78%;  MA,  84%). 
On  initial  testing,  nine  patients  (28%)  were  only  positive 
by  dot  ELISA  and  four  (13%)  only  by  the  MA  test.  On 
repeat  testing,  five  patients  wefe  positive  only  by  dot  ELISA 
and  seven  only  by  the  MA  test. 

Specificity.  Sera  from  24  patients  with  viral  hepatitis, 
24  patietits  with  falciparum  malaria,  and  24  patients  with 
typhoid  fever  were  assayed  by  both  dot  ELISA  and  the 
genus-specific  MA  test.  All  tests  were  negative. 

Discussion 

An  accurate,  rapid  method  for  diagnosing  leptospirosis 
has  vital  importance  for  both  clinician  and  patient.  Tire 
results  of  this  study  are  therefore  encouraging.  Using  both 
test*,  we  diagnosed  22  (69%)  of  the  32  patients  on  an  ini¬ 
tial  scrum  assay,  and  upon  repeat  testing,  the  diagnosis 
was  made  in  the  remaining  10  (figure  2).  llte  sensitivities 
of  each  test  method  could  have  (seen  improved  by  lower¬ 
ing  the  threshold  of  positivity.  Accepting  lower  cutoff 
values,  however,  would  have  risked  detecting  low  levels  of 
antibody  from  previous  exposure  rather  than  a  serologi¬ 
cal  response  to  acute  infection,  lire  specificity  was  excel¬ 
lent.  There  were  no  false-positive  results  in  72  sera  from 
patients  having  diseases  that  arc  often  clinically  confused 
with  leptospirosis. 

No  clear-cut  advantages  of  cither  method  emerged  from 
this  study.  There  was  a  trend  for  the  dot  ELISA  to  be  the 
more  sensitise  of  the  two  tests  during  the  first  week  of 
illness,  although  differences  were  not  statistically  signifi¬ 
cant  (figure  l).  Other  authors  trace  found  that  lcptospiral 
antibodies  detected  by  ELISA  appear  early  (6).  There  was 
also  a  nonsignificant  trend  toward  the  M  A  test  being  more 
sensitise  during  the  third  week  of  iltucu  (figure  1).  These 
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trends  require  further  evaluation  before  recommendations 
can  be  made  concerning  advantages  of  one  method  over 
another  at  a  particular  stage  of  disease.  The  dot  ELISA 
results  were  available  within  5  h  after  blood  specimens  were 
received  and  MA  test  results  were  available  within  4  h.  The 
dot  ELISA  was  more  difficult  to  perform  than  the  MA 
test,  but  the  interpretation  of  results  was  easier.  The  dot 
ELISA  required  no  electrical  equipment  and  only  one  di¬ 
lution,  whereas  a  dark-field  microscope  and  several  dilu¬ 
tions  were  needed  for  the  MA  test. 

In  conclusion,  both  tests  proved  suitable  for  use  in  the 
general  diagnostic  laboratory  and  both  effectively  diag¬ 
nosed  acute  leptospirosis.  We  recommend  their  use  in  areas 
where  this  potentially  fatal  disease  remains  a  public  health 
problem.  Recently  the  dot  ELISA  has  been  further  refined 
into  single-  and  multiple-antigen  “dipsticks”  (7],  Improve¬ 
ments  such  as  these  offer  the  hope  that  in  the  future  the 
diagnosis  of  leptospirosis  can  be  made  even  simpler  and 
perhaps  can  even  be  made  available  to  rural  areas  where 
standard  laboratory  facilities  are  ab  ent. 
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